Introduction
Extensive literature finds that mergers benefit the target firms' shareholders, while the acquiring firms at best do not lose.
1 Andrade, Mitchell and Stafford (2001) find that in 17.5 per cent of all M&A the acquiring firm had a less than -5 per cent announcement return. Moeller, Schlingemann and Stulz (2004) show that shareholders from small firms earn $9 billion from the acquisitions made during the period 1980-2001, whereas the shareholders from large firms lose $312 billion.
Negative announcement returns of large firms appear inconsistent with manager's rationality or profit maximization. Why do executives of acquiring firms often pay more for the target than what is justified by the target's market value? Why are mergers usually completed even if the acquiring firm's stock price drops at the announcement of the deal? Most of the existing theories consider these mergers inefficient and explain them by questioning the managers' rationality, the managers' commitment to value-maximization, or the efficiency of financial markets.
2 In contrast, also extensive literature finds that mergers actually raise productivity and cash flow.
3 Andrade et al (2001) show that the combined value of merged firms increased by a significant 1.8 per cent in a sample of acquisitions between 1973-1998. They find that operating margins also improved by a significant 1 per cent. Jovanovic and Rousseau (2002) and Jovanovic and Braguinsky (2004) proposed a model in which takeovers are the channels through which capital flows to better projects and better management. In their model, mergers are efficient but bidders' or even the joint bidder and target value can drop at the announcement. These models do not consider the effects of competition.
This paper proposes and tests a theory to explain bidders discount that also assumes rationality and shareholders' value maximization. The main intuition is that preemption can be optimal even if the acquiring firm has to overpay relative to the increase in the joint profits of the combined firms. By preempting the rival firm's bid, the acquiring firm avoids the larger profits loss, which could result from a rival merger. This preemption theory is based on synergies, market power and competition for targets in a horizontal merger market. In this model the merger is a rational response of value-maximizing managers to some market shocks. The shocks could include for instance technological innovation, deregulation, better management, negative demand or negative cost shocks that hit the bidders' product market. 4 These shocks creates synergies or cost savings and some merger becomes profitable. When several potential acquiring firms can achieve these large cost savings, they compete for the opportunity to merge if the available targets are limited. 5 The winning bidder becomes a lower cost producer and increases its product market share if the cost savings are large enough. If the merged firm increases its market share, rivals are worse off. Thus, it can be rational to launch a takeover attempt to preempt a rival takeover. Nevertheless, the merger itself may reduce the acquirer's value because of the high price paid for the target.
A merger is value-decreasing if the post-merger operating profit of the acquiring firm net of the price paid for the target is lower than the acquiring firm's pre-merger profit. Such a merger could be a consequence of a rational and value-maximizing decision in situations where the potential synergies of the rivals (with the same target) are similar and substantially large and there are no other ways to achieve these synergies. Consequently, the acquiring firm has to increase its bid to beat the rivals' potential offer and as a result, overpay for the target. Rivals are also worse off after the merger because their profit decreases due to the tougher competition in the product market. For the acquiring firm, pursuing the merger is the dominant strategy even if all bidders are worse off following this strategy. If the shock is not fully expected and its realization is revealed to the financial market through the merger activity, the reduced net profits after the merger would lead to a negative announcement return of the acquiring and rival firms.
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In the first part of the paper a simple two-stage model is presented to capture the intuition. Takeovers are modeled as auctions, where potential acquiring firms bid for an exogenously chosen target firm. Their bids depend on the synergies realized after the merger. After the merger, the resulting firms compete in the downstream product market. We focus on horizontal mergers, as for this type of mergers synergies seem to be larger and the identification of rivals easier.
The preemption model discussed above is tested in the second part of the paper. The model proposes that as a consequence of a preemptive merger, both the acquiring and the rivals firms' profit decreases. If synergies of mergers and potential merger would be observable then one could state the prediction of the preemption model in terms of them. Unfortunately, these are not observable in most of the cases. However, changes in future profits should have some implications for the stock prices which are observable. In an efficient stock market, an unexpected decrease in the current or expected net profits is immediately followed by a decrease in stock prices. Accordingly, if the acquiring firm's stock prices drops at the announcement of an unexpected preemptive merger, rivals' stock price should drop as well. This prediction is not a priori predicted by the earlier theories that tried to explain why bidder 5 There is a literature on endogenously selected targets where any firm can be a target. See papers by Kamien and Zang (1990) , Horn and Persson (2001) and Fridolfsson and Stennek (2005) . Empirically, however antitrust regulation and credit market imperfections are good reasons why the set of target firms could be limited. Attenuating effects of input substitutions and imitation activities on the part of the rivals can limit the scope of overpaying.
6 If the market attaches some probability to the possibility of the specific merger the observed abnormal returns would be smaller. However, the actual premium paid by the acquiror that carries the information about the realization of the shock is usually unknown until the announcement. 8 discounts occur.
In the empirical section of this paper four hypotheses are tested in an event study. We follow the literature by forming equally weighted portfolios of acquiring, target and rival firms (see Campbell et al, 1997) . 7 Similarly to the findings of Andrade, Mitchell and Stafford (2001) , the aggregate value of merging firms increases in our sample. This suggests that mergers are driven by synergies and create value on average. However, the acquiring firms very often (around 60 per cent of the sample) incur substantial losses.
The main prediction of the preemption theory is that one should observe negative cumulative abnormal returns for rivals around the announcement date when the acquiring firm loses value. To the best of my knowledge, this paper was the first (see Molnar, 2001) to find that when the acquiring firms' abnormal return is negative, the rivals in the sample have significant negative abnormal returns just as the preemption theory predicts. The average loss of rivals in the sample is less than the acquiring firms because some rivals had positive return at the announcement. Song and Walkling (2000) show that predicted future takeover targets have larger abnormal return than other rivals. To find future takeover targets, this paper assumes that market expectations are correct and predicted targets become real targets. In our sample, approximately 20 per cent of the rivals actually became targets later. Similarly to Song and Walkling (2000) , we find that future takeover targets have significantly higher abnormal return than other rivals. The finding are consistent with the preemption theory.
There is an extensive industrial organization literature on the effect of mergers on product market competition, ex post profits, and welfare gains. Salant, Switzer, and Reynolds (1983) show that bilateral mergers in Cournot markets with homogenous products and with symmetric firms producing at constant marginal cost cannot be profitable unless the merger creates a monopoly or large synergies. Most of the early papers study a static oligopoly model to examine the incentives to merge with either Cournot or Bertrand competition.
8 Farrell and Shapiro (1990) have shown that small mergers can be privately profitable in a static Cournot market only if they generate synergies. However, they restrict their analysis to cases where acquirers do not lose. According to the preemption theory, despite of the synergies and the privately profitable merger, acquiring firms could end up paying more for the target company than the increase in their profits in the post-merger market because of preemptive motives.
A number of papers are closely related to the current paper. The idea that externalities impact auctions and could result in 'overpayment' is known Stachetti, 1996, Jehiel and Moldovanu, 2001 ), but the application of this idea to explain bidders discount in mergers was novel (see Molnar, 2001 ).
9 Fridolfsson and Stennek (2005) , independently, develop a bargaining model with endogenous targets where the merger is expected and only the identity of the winner is unknown. The intuition is similar to the model in this paper. The firms will compete not to be left out from the merger. Their model explains how mergers can reduce profits and raise share prices. Their model assign all the bargaining power to the acquiring firm so targets receive their reservation values and buyers take the whole surplus. The empirical literature finds that most often the opposite happens. On average the target takes all the surplus. 10 In my paper, the target has all the bargaining power. In several cases this might be a more realistic assumption. Due to antitrust laws and credit market imperfection the set of potential targets is limited so the potential acquirers have to compete for the targets. In a follow-up paper, Akdogu (2003a) considers a reduced form model with exogenous targets and extends the model of the current paper to study a situation where multiple targets are available sequentially. If multiple targets are available, the preemption motives are attenuated by the possibility of imitation. In an empirical paper, Akdogu (2003b) finds empirical evidence for preemption in the telecom industry. She shows that the non-merging competitors of the acquirors earn significant negative returns at the announcement of their rivals' acquisitions and that the firms that choose to restructure through making acquisitions perform better than their unmerging counterparts during this time. These findings seem to be valid in a cross-industry study of this paper as well. Brito (2003) proposes a model where preemption occurs even without synergies. In a spatial competition model, if the number of mergers is limited it can be rational to preempt rival mergers because outsiders do not benefit equally. Brito's model, however, is not able to explain why acquiring firms' value decreases. This paper is organized as follows. Section 2 presents a case study to motivate our analysis. In section 3, a theoretical model is presented with symmetric firms. In section 4, an event study is conducted to test the predictions of the preemption model. Section 5 concludes.
Case study
The events surrounding United Airlines takeover attempt of US Airways fit very well this paper's theory of preemptive mergers. On the 23rd of May 2000, United, the largest airline, announced a $4.3 billion bid in cash for US Airways, the sixth-largest carrier on the domestic market.
11 The parent company of United, UAL Corp. agreed to pay $60 a share, a 130 per cent premium over the market price.
The merger of United and US Airways seemed like a perfect match with large synergies. United is primarily an east-west airline, while US Airways primarily flies north-south routes. The newly merged company would have nearly twice as many flights as its nearest competitors. According to industry analysts and especially to the managers of UAL, the acquisition of US Airways was a logical step for UAL. 'The US Airways route system fits very nicely with the United Airlines system.' 'If this deal goes through, it would turn the airline industry on its head.' James E Goodwin, chairman and chief executive officer of UAL Corporation, said 'As the first carrier with a strong presence across the US, United will be positioned to provide a competitive challenge in new areas. We have the financial strength and unencumbered assets to continue to grow the company.... In short, United and US Airways together will create a more efficient global airline network that can improve the quality of service for its customers.'
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On the day after the announcement, US Airways stock increased 86 per cent while UAL shares fell by nearly 12 per cent. The loss to UAL was approximately $400 million on that particular day.
Why did this happen? Although the proposed merger was likely to create cost savings and improve efficiency, the premium that UAL offered to pay for US Airways was simply much larger than justified by synergies expected by the markets. Then why did United enter into such a deal?
The preemption model suggests that UAL was rational to overpay for US Airways relative to the increase in the joint profits of the combined airlines. The loss in shareholders value compared to the pre-merger situation was less than the alternative if the merger was undertaken by one of the rivals, American or Delta.
Preemption theory suggests that as the acquiring firm's stock price falls, the rivals' stock prices should fall as well. In the case of the United-US Airways merger, the stock prices of UAL's two largest competitors -American (AMR Corp.) and Delta Airlines -dropped by 7.85 per cent and 6.79 per cent respectively. Meanwhile, less successful competitors' shares soared. These companies were expected to be potential targets and benefit from future takeovers. American West increased by 18.4 per cent, Alaska Air by 5 per cent, TWA by 12.5 per cent, Northwest by 20 per cent, Continental by 7 per cent. The NYSE value-weighted index increased by 0.9 per cent.
According to analysts, the merger offer would have sparked a bidding war for US Airways or a takeover attempt of other carriers. 'As United's closest competitor, this directly impacts American but it's a difficult deal to replicate.' 13 The value of the smaller airlines increased, as investors tried to guess which airline might see the next offer. One analyst predicted that the winner probably would pay more than $60 a share, while the loser would be left with a weaker position. 'I see this as a lose-lose situation', he said.
14 Analysts said that American Airline's reaction ultimately depended on whether the airline believed the United-US Airways merger would go through. According to analysts, possible scenarios included American buying Northwest, Continental or America West. 15 
Model
Consider first, the simplest and most extreme case to show that value-decreasing mergers could happen even with complete information 16 and rational, value-maximizing managers.
Consider three symmetric, quantity-setting 17 firms that produce a homogenous product. 18 The game unfolds in two stages. At the first stage, firms 1 and 2 can place bids to purchase firm 3 in a sealed bid second price auction. Assume that the bidders know the valuations of each other. Firm 3 can accept one of the bids or decline them both. In the second stage, the market opens and firms choose the optimal output. Equilibrium prices, quantities, and profits depend upon whether or not a merger has occurred. Subgame-perfect Nash equilibrium is used as a solution concept. Thus, the analysis is conducted backward from the last stage to the first.
First, the payoffs of each firm are derived before and after the merger. Let P and Q denote respectively the price and quantity in the market. Suppose demand is given by a linear demand function, P = a − Q, where a is a positive constant. Assume if no mergers occur, each firm has a constant marginal cost c ∈ [0, a) and no fixed costs. The subscript N (for no merger) will be used to denote outcomes in the market if no merger occurs. Let q N denote the output per firm and π N denote the profit per firm. These can be calculated as
If either firm 1 or firm 2 merges with firm 3 the marginal cost of the merged firm drops by s ∈ [0, c) represents the level of cost synergies that result from the merger. The other firm would continue to have cost c. Synergies are treated as exogenous in the model. Merger could be induced either by new synergies emerging from technological innovations, deregulation or negative demand and cost shocks that decrease the profitability benchmarks. Subscript w (for winner) is used to denote the value of the merged firm and subscript l (for loser) is used to denote the value of the other firm in the resulting market equilibrium after a merger occurs. Let q w (q l ) and π w (π l ) denote, the output and profit of the merged (non-merged) firm if a merger occurs. Their values can be derived
When s ≤ a − c, the cost advantage of the merged firm is small enough that both firms survive in the resulting equilibrium. In contrast, when s ≥ a − c, the cost advantage of the merged firm is so large that the non-merged firm exits the market in equilibrium. For ease of exposition, assume that the bidding process is a second-price sealed-bid auction. In the case of two bidders, the second-price sealed-bids auction is always strategically equivalent to the ascending auction. The auction hypothesis is justified in large, public takeovers. According to the New Palgrave dictionary of Law and Economics (1998): 'Under Delaware law (the predominant corporate law in the US), when a potential acquirer makes a serious bid for a target, the target's board of directors is required to act as would 'auctioneers charged with getting the best price for the stock-holders at a sale of the company." Legislators assume that takeover auctions are similar to the classic English auction, which is efficient and generates high revenues. However, takeover auctions differ from the classic English auction in several aspects. This paper will concentrate on one aspect, the effect of the competition that follows the auction.
Analysis of pre-merger and post-merger gross profits
It will be useful to begin by studying the post-merger profit functions, π w (s) and π l (s). For simplicity, assume synergies are not too high (s ≤ a − c) to rule out monopolized post-merger market. With monopolized post-merger market the analysis would be the similar but in reality these mergers would be probably blocked by the antitrust agencies. Figure 1 illustrates these functions.
Recall that π N is the profit that a firm will earn in the three-firm Cournot equilibrium. The values of π N and 2π N are marked on the vertical axis since these are relevant comparison points for various calculations. These are equal to, respectively, Lemma 3.1 The incentives of firm 1 and firm 2 to bid for firm 3 will be affected by the size of synergies (s). There are three qualitatively different cases. For small synergies (s ≤ s), the merger of firms 1 or 2 with firm 3 will reduce the joint profit of the merged firms. Therefore there is no incentive for either of the firms to bid. When s≤ s ≤ s * , a merger would increase the joint profit of the merged firms but it would increase the profit of the non-merging firm even more. Although both firms 1 and 2 are willing to acquire firm 3, they both have incentive to wait for their rival to acquire firm 3. For large synergies (s ≥ s * ), the merged firms' joint profits increase more than the non-merging firm. Therefore, both firm 1 and firm 2 would prefer to purchase firm 3.
Proof. Over the range [0, (a − c)] , π w (s) is an increasing quadratic function that takes values between
and (a − c) 2 . Since π w (s) is less than 2π N at s = 0 and greater than 2π N at s = (a − c), there is a unique value of s between these two values such that π w (s) = 2π N . Let s denote this value. From (2) and (3), s is equal to s and ends at the value 0. Since π l (s) is greater than π N at s = 0 and less than π N at s = (a − c), there is a unique value of s between these two values such that π l (s) = π N . Let s denote this value. From (2) and (4) , s is equal to . Note that s is greater than s. Figure 1 is drawn to reflect this fact.
To interpret Figure 1 , consider first the case where there are no cost synergies from the merger so that s = 0. In this case, the effect of the merger is simply to turn a three-firm symmetric oligopoly into a two-firms symmetric duopoly. The profit per firm goes up. However, the joint profits of the two merged firms are lower and the profit of the non-merged firm will be higher as Salant et al (1983) showed. As the level of cost synergies, s, begins to grow, another effect comes into play. After the merger, the merged firm becomes more efficient because of the synergies. This will increase the merged firm's profit but decrease the rival firm's profit. For small synergies (s <s), a merger decreases the joint profit of the merging firms and increases the profit of the rival firm. At s, the effect of s is large enough so that the profit of the merged firms' is exactly equal to the joint profits of the two firms if no merger occurs. At s, the rival firm is still better off if the merger occurs. In this case, the free rider problem described first by Stigler (1950) arises.
Figure 1 also shows that at s, the rival firm earns positive profit due to the reduction in market output. As s grows above s, the gain of the merged firms increases and the gain of the non-merged firm decreases. At s, the unmerged firm's gain is zero. Therefore, there must be a unique value of s between s and s, denoted s * , such that the joint gain of the merged firms is precisely equal to the gain of the non-merged firm. The value of s * is determined implicitly (2)- (4) − 1´(a − c).
Equilibrium of the bidding stage
To find the optimal bid, suppose firms 1 and 2 submit bids for firm 3 through a sealed-bid second price auction. Both firms can submit bids. If at least one bid exceeds the reservation price, the highest bidder wins the target firm and pays the second highest bid. If the bidders submit equal bids, the seller randomizes and each firm can purchase the target with equal probability. The target firm's board and managers are constrained in their ability to set a reserve price, because it is their legal duty to maximize the revenue to target shareholders. Here, for simplicity, assume that the target cannot commit to any reserve price higher than its stand-alone profit. As we will see, if the synergies are large enough (s > s * ) and symmetric then the target can extract the entire surplus from the competing bidders even without a reserve price.
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If firm i wins the auction, its payoff will be the profit of the more efficient merged firm (π w (s)) net of the price it has to pay for the takeover of the target. If firm i loses the auction, its payoff will be (π l (s)). If synergies for the acquiring firm are high enough (s > s), π l (s) is lower than the pre-merger profit.
The weakly dominant strategy is to bid the true value in second price auctions. Firm i's maximum willingness to pay for the target depends on the size of s. If s <s, the merger is unprofitable so the optimal bid is zero. If s< s < s * , the merger is profitable but even more so for the rival. The maximum bid will equal the reservation price and firms will mix between a zero bid and bidding the reserve price. If s * < s, the merged firm benefits more from mergers than the non-merging rival. In this case, the maximum amount that firm i will be willing to pay is the profit in the case of winning the auction minus the profit if it loses. As s increases, the profit of the non-merging firm decreases. The maximum amount that either firm will be willing to bid is increasing in s. If s < s, the profit of the non-merging firm is smaller then its original profit. Lemma 2 describes the pure strategy equilibria:
Lemma 3.2 There are two weakly dominant, asymmetric pure strategy bidding equilibria. If s ∈ [0,s] , no merger will take place in equilibrium. If s ∈ [s, s * ], firm 1 will always bid the reservation price and firm 2 will bid zero, or vice versa in the other equilibrium. If s ∈ [s * , c], both firms will bid π w (s) − π l (s) in every equilibrium.
Proof. Assume that firm j follows the above described bidding strategy. First consider the case when s > s * . Bidding π w (s)−π l (s) is a weakly dominant strategy. Any bid higher than this has a chance of winning the auction and paying a higher price than the value of the merger for the bidder. Any bid lower than this has a chance of foregoing profitable takeover opportunities.
If s< s < s * and firm j bids at or above the reserve price, then firm i's best response is to bid zero, since the losing bidder is better off. Given that firm i's bid is zero, firm j cannot do any better than bid the reservation price and go through with the takeover.
If s <s, firms will not bid, since if they win they would be worse off than in the pre-merger situation.
Lemma 3 describes the weakly dominant symmetric mixed strategy equilibrium.
Lemma 3.3 The only weakly dominant, symmetric equilibrium is a mixed strategy equilibrium. The equilibrium symmetric bidding strategies are similar to the asymmetric case if s * < s and if s <s. Within the region s< s < s * the bidders are mixing between bidding 0 or π N with probability x(s) and 1 − x(s) respectively. The equilibrium bidding strategies are:
Proof. Assume that firm j follows the above bidding strategy. We show that in this case firm i has no incentive to deviate from this strategy.
First consider the case where s > s
If s< s < s * , the mixed strategy equilibrium is bidding π N with probability x(s). This probability makes firm i indifferent between bidding π N or any lower amount. 20 Bidding any higher amount is unprofitable because firm i would be better off if its rival wins (π l (s) > π w (s) − π N ). Bidding strictly zero might lead to no takeover to happen, which means that firm i would forgo some profit opportunity (π w (s) > 2π N ) .
If s < s * , firm i is better off not winning, so it will bid zero. Figure 2 illustrates the values of the firms after the merger. The losing firm's net value is π l (s). The winning firm's net value is its post-merger profit minus the price it pays for the target, If synergies are small (s <s), no merger occurs and the net profits of the firms are the same as in the original situation, (π N ). If s≤ s ≤ s and merger occurs, the net value of the 'losing' firm (denoted with solid line in Figure 2 ), is higher than the pre-merger profit and decreases as the synergy increases. If synergies are large (s > s), the 'losing' firm's value after the merger is lower than before. The net value of the 'winner' is increasing with the size of the synergy if s≤ s ≤ s * . If s > s * , the net profit of the 'winning' firm is decreasing in s and, for identical synergies, it is going to be equal to the net profit of the 'losing' firm. The reason for this is that in order to win the auction, the 'winner' has to bid up to the value of the 'losing' firm, which is the same as the value of the 'winner'. If s > s, both the 'winner' and the 'losing' firms end up worse off than they were before the merger.
Proposition 3.4 Rational value-decreasing mergers occur if firm i wins the auction, and preempts its rival, but the post-merger profit of firm i minus the price paid for the target is lower than the original profit. This can happen if synergies are large (s < s). 20 The mixed strategy of firm j (bidding 0 with probability x and bidding π N with probability 1-x) has to make firm i indifferent between bidding 0 or π N and vice versa:
Proof. Value-decreasing mergers mean, by definition, that the difference between the profit of the firm after the merger and the price paid for the target firm is lower than the original value of the firm, (π w (s)−max(π w (s)−π l (s), π N ) < π N ). This condition simplifies to π l (s) < π N when s * < s (otherwise π w (s) would be always greater than 2π N if the merger occurs). As previously established, this condition holds if s < s.
Corollary 3.5 If rational value-decreasing mergers take place, the value of the rival will also decrease.
If the synergies and the firms are initially identical, their post-merger payoffs will be identical also if s > s * . It is easy to extend Proposition 3.4 for the stock market valuations. The stock-market value of the firms should be equal to their expected discounted cash-flow under that under the efficient markets/rational expectations hypothesis. Assume zero discount rate without loss of generalization. In this case, if the shock is unexpected then the initial stock price value should be equal to the initial profit π N . If a large shock (s < s).occurs and the market learns about it through the merger activity the stock price should adjust to π l (s) for both the acquiring and the rival firms.
If the shock was initially expected and only the realization is revealed through the merger activity then the initial stock price value would be E(π l (s)) and the stock price should adjust to π l (s) for both the acquiring and the rival firms. Depending on the distribution of the potential values of the shock, the announcement return (π l (s)−E(π l (s))) could be positive or negative. However, in either case if the firms are identical initially the sign of their announcement return will be identical as well.
Discussion
There are several possible extensions of the model presented in the previous section. An earlier version of this paper considered the case where synergies are not identical. In this case, preemptive mergers occur only if the size of the potential synergies are similar among the potential acquirers and the bidding is competitive. Figure 3 illustrates when preemptive mergers can happen. As it was shown in Molnar (2001) , for given demand and cost parameters, the potential synergies fully determine the post-merger payoffs of the acquiring and non-acquiring firms. The acquiring firm is always the firm with the largest synergies. In Figure 3 , below the 45 degree line, the acquirer is always firm 1 and above it is always firm 2. In area A, no mergers happen. In area B, mergers are profitable and increase the rival's payoff as well. In areas C and D, the acquirer's payoff increases but the rival's payoff falls. Finally, in area E, where the acquiring firms' potential synergies with the target are sufficiently similar, each firm's payoffs falls.
Synergies can be interpreted not only as random technological innovation but also as exogenously given gains from the lower capacity, etc. In this case, demand or cost shocks can change the benchmark values (ie s * ) and make a previously unprofitable merger profitable. Assume that in the initial situation, firms are symmetric and the synergies are lower than the markup where mergers occur with probability one (s < s * ). If a demand shock occurs and the demand decreases, the value of the benchmark decreases as well (s * < s * ) and there could be situations where the under the new circumstances the probability of merger becomes one (i.e.s * < s < s * ) . Figure 4 illustrates a situation like this. 
The original net profits of rival and acquiring firm before the demand shock depicted by the thick solid lines on the top. The new net profit lines after the demand shock depicted by the dashed lines on the bottom. If the original synergies where anywhere between [s * , s * ] , in the original case a merger could not occurred (in the mixed strategy equilibrium both player could have played the no merger strategy) while after the demand shock the merger benefits the acquiring firm more (s * < s) so the merger would occur for sure. The target could still get some premium over its original profit (π N ) but both the acquiring and the rival firm will lose and even the joint profit could go down relative to the original situation. If the demand shock was unexpected and the merger occurred relatively quickly before the market could observed the demand shock the stock prices of both the acquiring and rival firms would drop.
One can consider other extensions such as a price-competition with differentiated products, sequential bidding model, repeated interaction or higher number of firms with endogenous mergers. Neither of these extensions change the main predictions. In a Bertrand competition, mergers are beneficial even in case of the smallest synergies so the preemption effect is larger. With sequential bidding and endogenous mergers merging is still a dominant strategy. If the game is infinitely repeated several other no merger equilibria exist but merging is still an equilibrium. If the game is infinitely repeated one can consider a model similar to the collusion model in Rotemberg-Saloner (1986) . In the proposed model, colluding means no merger when synergies are too large and symmetric. This could break down (assuming that side payments and enforcing contract are not possible) at the end of high demand periods when synergies are large or in cases of negative cost shocks. Such a modification of our base model would predict merger waves just like the model presented in Rhodes-Kropf and Viswanathan (2002) .
The extension to other oligopoly models is quite straightforward. The above predictions hold in every case when the merger's synergies make the rivals worse off. Incomplete information about the synergies of the rivals or of their own would make the model only more realistic but the prediction would not change qualitatively.
Empirical tests 4.1 Testable implications of the preemption theory
The previous sections showed that under some circumstances, profit-maximizing managers pursue value-decreasing mergers to avoid bigger losses. This subsection discusses the effect of these mergers on the stock prices of the acquirer and of the rival firms to motivate the empirical tests.
In the model, the pre-merger profits of the firms were compared to the post-merger profits. If large cost synergies existed the post-merger net profits could be lower than the pre-merger ones. If synergies of mergers and potential merger would be observable then one could state the prediction of the preemption model in terms of them. Unfortunately, these are not observable in most of the cases. However, under some assumptions changes in future profits should have some implications for the stock prices which are observable.
Generally, mergers can convey several types of information and not all of these are always unexpected. First, there is news that mergers can happen in the industry. In the model a merger attempt became rational if high synergies emerged (eg technological innovations, deregulation) or if the benchmarks were lowered (through negative demand and cost shocks). Second, there is news concerning the identity of the merging parties and the price paid. Third, mergers can signal future mergers, and cause revisions in the value of all firms in the industry.
In the empirical test, it is assumed that even if the market expects that some shock can occur, the realization of the shock is observed first by the managers of the firms. Before the market could observe the realization the managers can react to the shocks and pursue takeovers. The market learns about the realization of the shock through the takeover activity. For purposes of generating predictions to test the preemption theory, this paper assumes that all of this information is incorporated into stock prices in a short time period around the day of the announcement.
Under the efficient markets/rational expectations hypothesis, stock prices reflect the combined effect of all changes in the firms' expected future cash flows. The cumulative abnormal stock returns measure the revisions of expectations of future performance. Merger related changes in product or factor prices change the expectation of future performance and so those changes should change the valuation to the bidder, target and rival firms competing 21 in the same markets. Therefore the implications of the preemption theory are stated in terms of the observed cumulative abnormal returns of the related firms at the announcement date. Before formulating hypotheses based on this theory, it is useful to state two implications of the standard neoclassical merger theory.
Hypothesis 1. (Due to the standard assumptions of value maximization and rationality of managers): The combined value of the acquiring firm with the target firm increases at the announcement of the merger.
This hypothesis follows from standard assumptions, in particular from the value-maximizing behavior of the managers. Takeovers should be treated similarly to any other investment decision. Thus there should be a positive gain from the acquisition. This gain can be the result of either increased market power, collusion or the prevalence of efficiencies.
The distribution of the gain however is a different question. It depends on the competitiveness of the takeover market. According to the collusion and the usual efficiency theories, the acquiring firm should at least break even, regardless of the level of competition. Negative abnormal returns are considered in the literature as evidence of behavior not consistent with value maximization by the management of acquiring firms. The simple preemption model presented in this paper predicts that the combined value of the firms should increase at the announcement of the merger. However, if we consider that submitting a bid could reveal negative news about the industry (cost or demand shocks), preemption can also result in a decrease in the aggregate value of the merging companies. Moreover, the short run effect of merger arbitrage, described by Mitchell, Pulvino and Stafford (2002) can explain half of the negative abnormal return of the acquirers in stock acquisition. If one consider the effect of short run merger arbitrage, the acquiring firms' abnormal return would be less negative, and the combined value of the acquiring and target firms would increase more as well.
Hypothesis 2. (Due to the standard assumptions): The value of the acquiring firm on average does not decrease at the announcement of the merger. The alternative theories (hubris, agency and preemption theories) postulate that acquiring firm may suffer substantial losses.
The preemption theory, along with the efficiency theories, assumes value-maximizing behavior of the acquiring mangers but accounts also for the externalities created by the merger to the rivals. Because of these external effects, competition for the target firms is more fierce, and acquiring firms can sometimes "overpay" rationally. But since those external effects resulted from efficiencies, rivals firms should also be worse off after the takeover takes place. If the acquiring firm's stock price increases at the announcement this could be either because the merger has large and asymmetric synergies (no other competitor firm could realize the same synergies, so they could not bid up the price of the target either) or because the merger increased the market concentration and the possibility of collusion. In the first case, the rival firms' profitability and stock price would be diminished by the appearance of a more efficient merged firm. In the second case, the rival firms would benefit from the more concentrated market and higher prices.
Hypothesis 3. (Due to preemption theory): If the value of the acquiring firm decreases, then the value of the rival firms should decrease as well.
The model described in this paper is a one shot game. More interesting cases would include the possibility of future mergers. Mergers can also signal future takeovers and future targets. Given that targets usually benefit from takeovers, the expectations of a rival firm being a future target can offset the negative effect of the current merger. Hypothesis 3 should hold only for rivals not expected to be future targets. If the motive of the merger is to increase market concentration instead of realizing synergies, smaller (more likely takeover targets) firms would not benefit as much as bigger firms (less likely takeover targets). So when the acquiring firms stock price increases after the merger we would not expect future takeover targets to have significantly larger abnormal return than other rivals.
Hypothesis 4. The acquisition probability hypothesis predicts that if the acquiring firm's value decreases, then the observed abnormal return of the rivals should be related to the expectation of the rival being a future target. If the acquiring firm's value increases this link should be less significant. Table 1 contains a summary of the predictions of each model.
Return for acquirers
Return for rivals Collusion positive positive Efficiencies positive negative Efficiencies with ''acquisition probability" positive positive for future targets Hubris and Agency negative positive or no effect Inefficient m arkets negative no effect Merger arbitrage negative no effect if positive either if negative negative Preem ption with ''acquisition probability" if negative positive for future targets 
Data
The data used to develop the acquisition sample is obtained from the Security Data Corporation (SDC) database, the Center for Research in Security Prices (CRSP) database, and Compustat. We focused on mergers where both the acquirer and the target are publicly traded US firms. The preliminary sample included all mergers and acquisitions announced between 1985-2001 where both the target and the acquiring firms were listed on either the New York (NYSE), American (AMEX) or Nasdaq Stock Exchange and have stock returns for the estimation period on the CRSP tapes. The objective is to consider takeovers that could result in significant amount of synergies. Large horizontal (within industry) mergers are expected to have higher level of synergies. Accordingly, only large horizontal mergers were considered. Mergers where the target and acquiring firms' primary four-digit SIC codes (reported by SDC) are identical are classified as horizontal mergers. In addition, the acquisition must have been accomplished in one transaction where 100 per cent of the shares were acquired and the result was a 100 per cent ownership of the target and the deal value had to be more then 100 million dollar. Acquisitions involving regulated firms such as banks, utilities and railroads were excluded. The rivals were also identified by the primary four-digit SIC codes from CRSP. 21 All rivals must have been listed on either the New York (NYSE), American (AMEX) or Nasdaq Stock Exchange. The final sample contains 135 mergers with overall 6989 rival firms. These are all very big mergers, which significantly changed the landscape of their industry. The sample is smaller than the population mainly because of the requirement that both the target and the acquiring firms' and at least one rival firm's stock return should be available for the analysis. The average number of rivals for each merger is 51.77. The cumulative abnormal return of the acquiring, target, and rival firms are derived using standard event study methodology (see eg Eckbo (1983) and Stillman (1983) ). First, the benchmark return is estimated using the market model.
where R i,t is the actual return on security i on day t, R m,t is the return on the market portfolio, and i,t is the zero mean disturbance term. In this study the CRSP equal-weighted 22 market index is used to proxy for the market return. As it is standard in the literature, ordinary least squares estimation is conducted for each security in the sample, using 170 daily returns observation from day -230 to day -60 prior to the merger announcement. Under general conditions, ordinary least squares is a consistent estimation procedure for the market model parameters. Using the estimated parameters of the market model, abnormal returns were estimated in four event windows, (−20, +20), (−10, +10), (−5, +5) and (−1, +1) around the announcement date. The announcement date is the first date when the merger was publicly announced according to the SDC database. For testing for the significance of the cumulative abnormal returns a test statistic described in Campbell, Lo and McKinlay (1997) were used
where L 1 is the size of the estimation window, N is the sample size, \ CAR i (τ 1 , τ 2 ) is the cumulative abnormal returns of each firms, and b σ i (τ 1 , τ 2 ) is the estimated variance.
To test our hypotheses, we need to control for the expectations of a rival being a future target. Song and Walkling (2000) have found that the cross-sectional variation of rival abnormal returns in the event window is systematically related to variables associated with the probability of acquisition. Similarly to their findings, in our sample, target firms are significantly smaller than the other firms in the industry (Table 3.) They haven't found any of the above differences to be significant between initial industry targets and those rivals that become targets themselves within one year. The firms market values and book value to market value ratios were used as controls for the expectations of being a future target. All financial data were collected from Compustat using values from the fiscal year before the acquisition attempt on the initial target firm. In our sample, 22.8 per cent of the rivals became targets later and were delisted according to the CRSP. The results of Song and Walkling (2000) were reproduced but the explained variance of the data was still quite low. Because of that, a dummy variable for 'future target' was included in the cross-sectional regressions, which (assuming that the market is on average correctly predicting future mergers) has value one if the rival was delisted due to a merger and zero otherwise. Since our sample contains very recent acquisitions, truncation is a problem. In the most recent cases the market predicted mergers may still not have materialized.
Some rivals may not be affected by the merger by the same extent as others. To separate between the rivals, besides size and book-to-market value, we considered a dummy variable, 'state', with a value of 1 if the rival firm was from the same state (reported by SDC) as the acquiring firm. In many cases these firms' markets overlap in a larger extent than non-state rival. To have a more efficient competitor next door could be a bad news and cause a negative abnormal return at the announcement. Table 4 , Panel A shows the cumulative daily average abnormal returns to the acquiring, target and rival firms over 41, 21, 11, and 3 day periods, -20 through +20, -10 through +10, -5 through +5 and -1 through +1, relative to the event day of the first press announcement of the acquisition (reported by SDC). In cases of the rivals, to check the robustness of the results, we compute adjusted cumulative abnormal returns, which exclude the ten highest and the ten lowest abnormal returns. The mean and median return to acquirers is significantly negative in every event window ( Table 4 , Panel A). 23 In contrast, stockholders of the target realize on average an abnormal return of 22-29 per cent, and these numbers are probably understated. Expectations and insider trading can cause an earlier price run-up. The announcement day return could also not incorporate all the potential change of valuations caused by the news. Institutional traders (large hedge or pension funds) who recognize their price impact can delay or slice up their demand to avoid sudden price increases. This is consistent with the fact that as the event window expands, the returns to target firms increase. Targets benefit more if the acquiring firm has a positive return. This is not in contrast with the predictions of preemption theory. Preemption suggest that targets are better off and acquirer are worse off if synergies are larger but only if there are other potential acquirers with similar synergies. If synergies are asymmetric, targets can extract only a smaller share of total gain but this could be still large if synergies are large. While there is little doubt on average that the target firms' stockholders benefit from mergers, the effect on rival firms is ambiguous. Over the shorter time period, rivals have a small and slightly significant positive abnormal return, but as the time period increases, the cumulative average abnormal return becomes negative. The median abnormal returns, however, are negative in every event window and 52 per cent of the rivals had negative return in every event window. Table 4 , Panel B shows the average aggregate abnormal change in the market value of the acquiring and target firms.
Univariate results
24 The combined value of the merging firms increases by 1-3 per cent in all examined time periods around the announcement date although it is significant only at the 10 per cent level. 25 This evidence shows that these mergers created synergies at least on average. Hypothesis 1 cannot be rejected. However, 41-46 per cent of the mergers have negative aggregate gain. This evidence suggest that some fraction of mergers may be driven by agency problems, hubris, or market inefficiency. Preemptive mergers can also decrease the total value of the firms if the takeover reveals a bad news about the future prospects of the whole industry (in the framework of the model, it could be a negative demand or cost shock). Merger arbitrage can also make the acquiring firms' abnormal return more negative in the short run.
Hypothesis 2 is rejected. Acquiring firms' cumulative average abnormal return is a significant -3-4 per cent. In more than half of the cases, the shareholders of the acquiring firms suffer losses. This fact contradicts the usual value-maximizing theories, but is in accord with the agency, hubris, market inefficiency, merger arbitrage and preemption theories and also consistent with the findings of the empirical literature. The significant and large positive abnormal performance of the target firms in response to the merger announcement indicates that the announcement comes at least partially as a surprise.
Hypothesis 3 cannot be rejected. From Table 5 , Panel A it is apparent that following value-decreasing horizontal mergers, non-merged firms are systematically earning negative abnormal returns. This is consistent with the prediction of the preemption theory but inconsistent with the predictions of the agency and hubris theories. Results from Tables 4 and 5, are inconsistent with the hypothesis that the rivals' excess returns are the same regardless of the acquiring firm's return, at every significance level for every event window. The hypothesis that the rivals' mean abnormal return are the same, regardless of the acquiring firms' abnormal return, can be rejected at a 1 per cent significance level.
The average value loss of the acquiring firms is $238.29 million while the rivals lose $29.12 million dollars over the (−10, +10) time period around the announcement. 26 One can object that it is possible that these firms are affected by the same unpredicted shock unrelated to the merger announcement. However, an overall industry shock would have harmed the less efficient, smaller firms in the industry more than the larger firms so the patterns of abnormal returns would be considerably different. Furthermore, to see if there were other shocks related to the industry on the announcement day the Wall Street Journal Index has been searched. We did not find any other major news than the merger related to the industry in either case.
Hypothesis 4 cannot be rejected. While on average the results in Table  5 , Panel A support hypothesis 3, in more than 45 per cent of the cases rivals actually benefit from takeovers when the acquiring firms suffer losses. This fact again does not necessarily mean the failure of preemption theory in those cases. Song and Walkling (2000) find that 50-60 per cent of the rivals earn positive abnormal returns. 27 Their explanation is that the rivals earn abnormal returns because of the increased probability that they will be targets themselves. They show that rivals that become targets in subsequent years are significantly smaller and earn significantly larger abnormal returns at the initial acquisition announcement than other rivals. Table 5 , Panel A shows the cumulative average abnormal returns of rival firms if the rival becomes a target later, and if it does not. Similarly to Song and Walkling's results, Table  5 , Panel A indicates that the market forms expectations about the identity of future targets based on the current takeover. Rivals that subsequently become targets when the acquiring firm had negative abnormal return at the announcement enjoy significant positive return over the period of (−20, +20), (−10, +10) and (−5, +5) and rivals that don't become future target suffer a significant loss in every event window. 28 . When the average of the acquiring firm's cumulative abnormal returns at the announcement is positive, rivals's enjoy a significant, positive abnormal return of 1-6 per cent. Both rivals who did not become targets and rivals who did become targets have positive return at the announcement. These results indicate that when acquiring firm's stock prices increases at the announcement of the merger, the anticompetitive motive of the mergers is stronger than the efficiency. When the mergers' motive is efficiency, 28 For the collusion hypothesis see Eckbo (1983 Eckbo ( , 1985 . probably these efficiencies in most of the cases are not unique and the merger is contested by other rivals to the point that the acquiring firm has to 'overpay' for the target. Table 6 and Table 7 displays the abnormal returns of acquiring and target firms by size (market value) quartiles and the returns of rivals by deciles. Large (compared to the acquiring firms) rival companies' abnormal return are on the same scale (-10-12 per cent) as acquiring firms' in case of value-decreasing mergers.
All of the results presented above indicates that the preemption theory can explain the observed data patterns. Size is measured by the market value of the firm a month before the merger. The market value is increasing from group 1 to group 10. Rivals who became targets were found from the CRSP delisted files. Negative is the percentage of negative abnormal returns. "n" is the sample size.
Rivals return when the acquiring firm had negative return
Rivals' return who became targets later when the acquiring firm has negative return Rivals' return who did not become targets when the acquiring firm had negative return Symbols ***, **, * indicate significance at 1%, 5%, 10% levels, respectively.
Rivals Rivals who became targets Rivals who did not become targets

Cross-sectional regression results
This subsection reports the cross sectional results in detail. In Table  8 we regress announcement period abnormal returns of the rivals in the (−5, +5) event window on acquiring, target and rival firms' characteristics. The observations of rivals' returns are independent across mergers, but not necessarily independent within a merger. Because of this reason, the standard errors from OLS estimation are understated. A mixed linear model was estimated (by SAS Proc Mixed) by using a method of restricted maximum likelihood. 29 The regression for the negative subsample is performing better (have lower Akaike's and Schwarz's information criteria score) than the regressions for the whole and for the positive subsample. Symbols ***, **, * indicate significance at 1%, 5%, 10% levels, respectively. (-5,+5) event window. T-statistics are given in parentheses. "Future target" is a dummy variable with value 1 if the rival become target later, rival's market value is the market value one month before the acquisition, "r-t book to market" the rivals' and the targets' book-to-market value, "stock" is a dummy with value 1 if the merger was an all-stock merger, "time" is a dummy variable with value 1 if the merger happened after 1999, "nriv" is the number of rivals, "state" is a dummy variable with value 1 if the rival is from the same state as the acquirer.
Whole sample constant future target rival's market value As shown in Table 8 , the estimated coefficients of the dummy for being a future target are positive and significant. They are more significant if the acquiring firm had a negative abnormal return at the announcement just as the preemption theory predicts (Hypothesis 3). Rival firms who became target later have significantly higher returns than the ones that did not (Hypothesis 4). There are big differences between the positive and the negative part of the sample. In the subsample where acquiring firms had negative returns most of the variables are significant but not in the positive part. The reason of this could be that while in the subsample with negative returns the efficiency seems to be the main driving force of acquisitions, in the positive subsample it could be either efficiencies or collusion. Clearly, these two motives have opposite implications for the rivals' returns and possibly cancel out each other in the sample. The effect of the market value of the rival is negative and the relative 29 See SAS/STAT User's Guide, page 2661. http://support.sas.com/documentation/onlinedoc/91pdf book-to-market value of the rival to the target has positive signs as predicted by the 'acquisition probability' hypothesis. (Firms with lower market value and higher book-to-market values are more likely takeover targets.) All-stock offers do not significantly change the return of the rivals. The time dummy is negative although not very significant. After 1999, the average of the rivals' return is generally more negative. The effect of number of rivals are small but significant in the negative subsample. The larger number of competitors could be a sign that other possible investment opportunities are present that can attenuate the preemption effect. The state dummy is significant in the overall and the negative subsample and has a negative sign. It seems that when the acquiring firm has a positive return being in the same state does not effect rivals' return. These findings are generally consistent with the preemption theory.
Conclusion
This paper gives an explanation for the apparent acquiring firms' value destroying of mergers keeping the assumptions of managers' rationality and value-maximization. The preemptive motive gives a strong reason for why value-decreasing mergers occur. If large cost savings can be achieved through a merger by several potential acquiring firms, these firms will compete for the opportunity to merge with the target. The winning firm who acquires the target could become a lower cost producer, improve its position and gain market share from its product market rivals. Intuitively, if a firm fears that one of its rivals will gain large cost savings or efficiencies from taking over some target, then it can be rational for this firm to preempt this merger with a takeover attempt of its own. By preempting the rival firm's bid, the acquiring firm avoids the larger loss of profits it would have suffered had its rival been successful, but its post-merger profit could still decrease relative to its pre-merger profit. This preemption can be optimal even if it requires the first firm to overpay relative to the increase in the joint profits of the combined firms. In this case, preemption decreases the net profits of both the rival and the merged firm Empirical tests of this prediction are presented in the second part of this paper. Four hypotheses follow from the preemption theory. The profit-maximizing and the rationality hypotheses cannot be rejected on average but in several cases they seem to be false. These cases that cannot be explained by the simple value-maximizing theories fit into the preemption theory. Rivals had negative abnormal returns on average when the acquirer had as well, at the announcement of the merger. After accounting for expectations about future acquisitions, preemption theory can also explain why some rivals' stock price increased when the acquiring firm lost.
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